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Many hospital doctors and nurses experience a conflict every night when on duty: what to do 
with patients who have trouble sleeping? For severe cases of chronic insomnia, cognitive be-
havioral therapy and hypnotic drug treatments are recommended. However, transient sleep 
problems in the hospital—often linked to environmental factors [1] such as unfamiliar sounds, 
nursing interruptions, uncomfortable beds and bright lights—are different from a clinical diagno-
sis of insomnia disorder, which affects sleep onset, duration and/or quality for at least a month 
[2]. In other words, hospitalized patients who have trouble sleeping regularly receive sleep-in-
ducing drugs, often without an appropriate clinical indication and often without careful and coor-
dinated planning and consultation between doctors and nurses.  
An interdisciplinary team combining health services research, medicine, nursing and sociology 
developed a research project, the so-called Sleeping Pills Project, funded by the German Min-
istry of Health1, with the overall goal of changing this common practice. This thesis is an essen-
tial part of the project and has two main objectives: First, to explore the use of sleep-inducing 
drugs in a regional hospital in Germany and understand this practice from the perspectives of 
doctors, nurses and patients. Second, the knowledge gained should be translated into a new 
clinical practice by creating a tailored intervention that motivates clinicians to change unques-
tioned routine behaviors when prescribing/dispensing sleep-inducing drugs. 
This thesis lies at the interface of several scientific areas and branches of medicine. Without 
being a geriatric study, this thesis focuses on the care of older patients, who are at a higher risk 
for adverse outcomes when taking sleep-inducing drugs. Without being a sleep medicine study, 
which typically collects polysomnographic data or relevant sleep outcomes such as sleep effi-
ciency, this thesis collects data from patients about their experiences with sleep-inducing drugs. 
Without being a study of interprofessional relations, this thesis investigates professional differ-
ences between doctors and nurses and takes them into account when developing an interven-
tion strategy. Without being a study of hospital medicine, this thesis considers the priorities of 
hospital organization and administration when trying to understand why sleep-inducing drugs 
are prescribed/dispensed and when developing a strategy to reduce their use. Without being a 
pharmacological study about what drugs work best to induce sleep, this thesis looks at the real-
                                               
 
1 The Sleeping Pills Project (official German title “… da gab es wunderbare Schlaftabletten“ – Verordnungen von Benzodiazepinen 
und Z-Substanzen an der Schnittstelle von Krankenhaus und Hausarzt) was funded by a research grant from the German Ministry 
of Health (II A5-2513DSM228). Ethical approval was obtained from University Medical Center Göttingen Ethics Committee (ref 




world environment surrounding the decision to prescribe, dispense and use specific sleep-in-
ducing drugs to treat hospital-associated sleeping problems. 
This thesis uses the techniques of health services research to build on and combine these five 
areas (geriatrics, sleep medicine, interprofessional relations, hospital medicine, clinical phar-
macology) to understand and later change a common practice in hospitals. I first present a short 
overview about what is known—and what we still need to know—about this subject and about 
the framework we used to develop an intervention (chapter 2). The main part of the thesis are 
the six papers in chapter 3 which follow a mixed-methods approach to collect data about the 
prevalence of sleep-inducing drugs in the hospital under study as well as the perspective of 
doctors, nurses and patients about the use of sleep-inducing drugs for hospital-associated 
sleeping problems. In chapter 4, I highlight the main lessons learned from each publication and 
identify areas with room for improvement. Chapter 5 describes the translation process from the 
empirical studies to the development of an intervention strategy and to the concrete measures 
to reduce the use of sleep-inducing drugs. The thesis ends with a discussion of the main results 





 Understanding the use of sleep-inducing drugs in the hospital  
environment and development of a tailored hospital intervention 
Doctors (and nurses) often treat hospital patients who have trouble sleeping with benzodiaze-
pines and newer non-benzodiazepines, so-called Z-drugs [3–5]. While these drugs may help 
patients to sleep in the hospital environment, they also have adverse effects, such as confusion, 
falls, fractures and craving [6]. If used over a longer period, sleep-inducing drug use may lead 
to dependency. In Germany, it is estimated that 1.2 to 1.5 million of its 82 million citizens are 
dependent upon tranquilizers and sleep-inducing drugs, especially older people [7].  
A meta-analysis of studies about of sleep-inducing drug use in older patients comes to the con-
clusion that the benefits may not justify the increased risk of adverse events [8]. Therefore, 
guidelines, such as the German PRISCUS list [9] and the German Guideline for Treating Un-
restful Sleep and Sleeping Disorders [10] recommend that doctors restrict the prescription of 
sleep-inducing drugs. Despite such recommendations, the use of sleep-inducing drugs is still 
high [11–15].  
There are some studies about the prevalence of sleep-inducing drug use in hospitals, but not in 
Germany. Moreover, we know only little about the reasons for their use from the prescriber 
perspective, which can be characterized by a—more or less unregulated—interplay of different 
professional groups in the hospital setting. Traditionally, prescribing has been a sign and indi-
cator of the professional power of doctors at the micro level of the consultation and the wider 
structure of society [16]. Sleep-inducing drugs in the hospital are often prescribed as p.r.n.2 
drugs. That means that doctors are still responsible for diagnosis and prescription of drugs, but 
nurses dispense and document the use of these p.r.n. drugs and often decide in the end to 
whom and when to administer such a drug—a grey area, often not openly discussed [17]. In 
other words, if we want to better understand why professionals in hospitals prescribe/dispense 
sleep-inducing drugs, we have to consider multiple perspectives and possible conflicts and ten-
sions between these professional roles.  
Another important factor for the use of sleep-inducing drugs may be patient preferences [18]. 
Although this factor is not well studied in the hospital setting, it can be expected that patients 
who have had previous positive experiences with sleep-inducing drugs wish to receive such 
drugs when sleep problems re-occur.  
                                               
 




The research presented in this thesis had the ultimate goal of reducing the use of sleep-inducing 
drugs in hospitals or making their use more appropriate. As a first step, we needed to better 
understand this drug use in the complex hospital setting. This is import for two reasons: 
(1) The use of drugs in hospitals follows only partly pharmacological criteria; their use is also a 
matter of non-medical or context factors, as Helman states in his early research [19], or as 
a matter of games with specific rules and strategies within the habitus of the social world of 
a hospital, as Bourdieu [20] put it. 
(2) Any attempts to interrupt this smooth-running game begin by showing all relevant stake-
holders that we understand what is going on in the hospital and what the reasons for their 
performance are. Only then will it be possible to develop together with them new and reliable 
rules of how to cope with transient sleep problems in the hospital. 
The Sleeping Pills Project (including the six papers presented in the next chapter of this thesis) 
follow the Medical Research Council (MRC) framework for designing and evaluating complex 
interventions to improve health care [21, 22]. One aim of this framework is to ensure that inter-
ventions are empirically and theoretically founded. In our case, it seemed essential to explore 
the real extent of the use of sleep-inducing drugs in the hospital where the intervention should 
take place and the reasons for their use as well as the experience with these drugs, seen from 
the perspective of doctors and nurses as well as patients. We chose a mixed-methods approach 
to collect the data needed, comprising (i) a chart review of the patient hospital files with a quan-
titative analysis, (ii) a standardized survey and comparison of doctors’ and nurses’ use of, and 
experience with, sleep-inducing drugs, (iii) guideline-based interviews with nurses about non-
drug treatments of sleep problems in the hospital and barriers to use them and (iv) a standard-
ized patient survey combined with a comparison of the patient’s hospital file. The goal of these 
studies, both individually and collectively, is to understand the current practice and to identify 
possible changes that could improve this practice. 
Reviews showed that formal didactic conferences and passive forms of medical education, such 
as brochures or printed clinical guidelines are the least effective methods for changing physician 
behavior [23]. Moreover, stakeholder engagement is essential for moving knowledge into action 
within healthcare [24]. This is the heart of the MRC framework. Based on our results, presented 
in chapter 3, we identified several areas with a potential for improvement and worked together 
with the stakeholders of the hospital to create an intervention strategy and to implement a multi-
faceted hospital intervention. The different facets of the intervention correspond to what Michie 
et al. have identified as domains which influence behavior change, such as knowledge, skills, 





 Published work 
The publications of this thesis encompass the study protocol (Paper 1), a review of hospital 
charts (Paper 2), the analysis of a standardized professional survey about benzodiazepines 
(Paper 3) and Z-drugs (Paper 4), semi-structured, guideline-based interviews with nurses  
(Paper 5) and a survey of older hospital patients combined with a review of these patient’s 
hospital charts (Paper 6). Table 1 gives a brief overview of the research questions and the 
methods used in these publications. 
Table 1. Overview of publications. 
Study Research question (Aim) Method Participants 
Paper 1 
Heinemann 
et al. 2016 
[26] 
Description of the project background, goals and 
the methods used to collect data from several 
perspectives with multiple methods to under-
stand and (where appropriate) reduce the use of 
sleep-inducing drugs at the interface of primary 
and hospital care. 
Study protocol Not applicable 
Paper 2 
Arnold et al. 
2017 
[27] 
Frequency of benzodiazepines, Z-drugs, antide-
pressants and neuroleptics; 
Proportion of potentially inappropriate medication 
(PIM) according to the PRISCUS list. 
Chart  
review 
2130 charts of  
older hospital  
patients  






Benefits and risks of benzodiazepines and the 
risk-benefit ratio for patients, as seen from the 
doctors’ and nurses’ perspective. 
Standardized  
survey 
Target: all hospital 






et al. 2019 
[29] 
Benefits and risks of Z-drugs compared to ben-




Target: all hospital 






et al. 2018 
[30] 
Experiences of nurses when using non-pharma-
cological treatments for elderly patients with 
sleeping problems. 
Face-to-face  




(10 females) from 
different wards  
(e.g. internal medi-




et al. 2019 
[31] 
Whether and to what degree do prior experi-
ences with sleep-inducing drugs before hospitali-
zation and positive experiences during hospitali-
zation trigger a patient’s wish to continue these 
drugs after hospitalization. 
Computer-assisted 
personal interview 
with a standardized 
survey and chart re-
view 
Target (according to 
sample size calcula-
tion): 500 






 Paper 1: Study protocol for a mixed-methods study 
Heinemann S, Weiß V, Straube K, Nau R, Grimmsmann T, Himmel W et al. Understand-
ing and reducing the prescription of hypnotics and sedatives at the interface of hospital 






























 Paper 2: Chart review of psychotropic drugs for older hospital patients 
Arnold I, Straube K, Himmel W, Heinemann S, Weiss V, Heyden L et al. High prevalence 
of prescription of psychotropic drugs for older patients in a general hospital. BMC Phar-













































 Paper 3: Survey of hospital doctors and nurses about benzodiazepines 
Heinemann S, Himmel W. Searching for factors that may reduce the use of benzodiaz-


























 Paper 4: Why Z-drugs are used – a hospital survey of doctors and nurses 
Heinemann S, Brockmöller J, Hagmayer Y, Himmel W. Why Z-drugs are used even if 
doctors and nurses feel unable to judge their benefits and risks ― a hospital survey. Eur 





























 Paper 5: Nurse interviews about the non-drug treatment of sleeping  
problems  
Kauffmann L, Heinemann S, Himmel W, Hußmann O, Schlott T, Weiß V. Nicht-medi-
kamentöse Maßnahmen bei Ein- und Durchschlafproblemen von älteren Patienten im 













































 Paper 6: Hospital patient survey of older adults about sleep-inducing drugs 
Heinemann S, Neukirchen F, Nau R, Hummers E, Himmel W. Patient-reported factors 
associated with the desire to continue taking sleep-inducing drugs after hospital dis-








































 Summary of Results 
In the following, I will briefly summarize those results of the papers of this thesis that helped to 
inform and implement the multi-faceted intervention in the study hospital.  
Paper 1 is a study protocol of the entire Sleeping Pills Project and puts the results of the singu-
larly published papers of this thesis into the context of the larger project.  
In Paper 2, we showed that sleep-inducing drugs were used often in the hospital under study 
(29.5% of the patients received at least one benzodiazepine, 12.6% at least one Z-drug). Nearly 
one-third of all older patients were treated with at least one potentially inappropriate psychotropic 
medication (PIM), indicating that knowledge about appropriate drugs and dosages for older 
adults is lacking. An especially frequent PIM in this hospital was lormetazepam. As a conse-
quence, creating a guideline for appropriate prescribing including a positive list of sleep-in-
ducing drugs which are recommended by the PRISCUS list became an important goal of the 
hospital intervention.  
Paper 3 focuses on the professionals’ perception of the risks and benefits of benzodiazepines 
(such as lormetazepam, lorazepam and oxazepam). We found that with regards to the overall 
risk-benefit ratio of benzodiazepines, doctors who answered that "falls" and/or "craving" occur 
often were more likely to check the statement that the risks of benzodiazepines outweigh the 
benefits. For nurses, "confusion" strongly influenced the risk-benefit ratio; the frequent perceived 
occurrence of “confusion” with benzodiazepine use was associated with the statement that the 
risks of benzodiazepines outweigh the benefits. As a consequence, it became necessary to 
communicate the risks of sleep-inducing drugs clearly and customize information for 
doctors and nurses in the hospital intervention.  
In Paper 4, we focused upon the professionals’ perception of Z-drugs in comparison to benzo-
diazepines. We discovered that doctors and nurses often answered “unable to judge” when 
asked to rate the benefits and risks of Z-drugs (e.g. zolpidem and zopiclone). For benzodiaze-
pines, there were far fewer “unable to judge” answers. Nurses estimated the risks to be much 
less frequent than doctors did. From this study, we learned that knowledge about the risks 
and benefits of sleep-inducing drugs (especially Z-drugs) is lacking, but that this lack of 
knowledge does not keep such drugs from being regularly prescribed/dispensed in the hospital. 
As a consequence, we realized that education about Z-drugs is needed but an intervention 
based solely upon educating professionals will be unlikely to bring about change.  
In Paper 5, we learned from nurses that lack of resources (time, personnel) and stressful situa-




Nurses also reported that some patients expect to receive sleep-inducing drugs in the hospital 
and actively request them. Non-drug alternatives (ear plugs, eye masks, herbal teas) were not 
available on every ward and nurses perceived barriers (e.g. professional criticism both from 
doctors and nursing colleagues) to using them. As a consequence, we took three important 
messages into the intervention phase of the project. First, patients themselves need to be 
addressed by the intervention directly to reduce the demand for inappropriate treatment with 
sleep-inducing drugs. Second, stressful situations in the night should be avoided when possible, 
for example by clearly documenting a plan of action for the case that sleeping problems arise. 
Third, non-drug alternatives must be available on every ward or they cannot be part of the 
intervention strategy. 
In Paper 6, we discovered that 37% of patients who had never used sleep-inducing drugs prior 
to their hospital stay received such drugs in the hospital. Reduction of sleep onset time (72%) 
and night-time waking (60%) were the most-commonly perceived benefits. Daytime drowsiness 
(21%) and feeling dazed (12%) were the most commonly perceived side effects. Nearly one-
third of older patients who were treated with sleep-inducing drugs in the hospital wished to con-
tinue these drugs after discharge. As a consequence, it became important to reduce the num-
ber of older patients who experience sleep-inducing drugs for the first time in the hospital.  
The results of the above-mentioned six papers as well as an additional interview study with 
hospital doctors (Weiß et al. [17]), were synthesized into six reasons for inappropriate use of 
sleep-inducing drugs in the hospital setting:  
1. Lack of appropriate prescribing knowledge, especially for the elderly population (Paper 2) 
2. Differences between hospital doctors and nurses in the perception of the frequency and 
efficacy of sleep-inducing drugs (Paper 3 and Paper 4) 
3. Lack of knowledge about (unwanted) drug effects such as falls (Paper 3 and Paper 4) 
4. Professional stress and uncertainty in the night (Paper 5, Weiß et al. [17]) 
5. Lack of non-drug alternatives to sleep-inducing drugs (Paper 5)  
6. Patient demand for sleep-inducing drugs (Paper 5, Paper 6 and Weiß et al. [17]) 
In the following chapter, I will explain how these reasons for the inappropriate use of sleep-
inducing drugs in the hospital setting were communicated to hospital stakeholders (5.1) and how 
these stakeholders worked together with the research team to create a hospital-wide strategy 
to improve the use of sleep-inducing drugs (5.2). This strategy was then translated into compo-
nents of a complex intervention, explained in chapter 5.3 and Box 1. It should be noted here that 
additional studies in the Sleeping Pills Project (described in Paper 1 but not included in this 
thesis) provided important insight, which also contributed to the participatory development of the 




 Using empirical evidence to create a drug reducing strategy 
The focus of this thesis is to identify the reasons for the inappropriate use of sleep-inducing 
drugs in the hospital setting and translate these results into a multi-faceted, tailored intervention 
embedded in a participatory approach. In this section, I will describe the participatory process 
(5.1), the intervention strategy (5.2) and how the results of the papers were translated into inter-
vention components to reduce the use of sleep-inducing drugs in the hospital setting (5.3).  
 Participatory and interdisciplinary development of the intervention 
The Sleeping Pills Project team was made up of researchers3 from the Department of General 
Practice and the Evangelisches Krankenhaus Göttingen-Weende, where the study was carried 
out. Therefore, the fact that practicing clinicians worked as part of the research team meant that 
the makeup of the research team facilitated participation and cooperation between research and 
daily practice. In addition, two members of the research team (SH, VW) regularly presented 
study results to leading doctors and nurses (explained in more detail in chapter 5.7) and used 
these presentations to reach key opinion leaders within the hospital. 
A central component of the participatory approach was moderated discussion groups with hos-
pital doctors and nurses. Two members of the research team (SH, MvM) presented and dis-
cussed the results of the first phase of the project (Papers 2-6) in three group discussions. The 
aim of the group discussions was to generate possible solutions to the problem of over-prescrib-
ing of benzodiazepines and Z-drugs that would be accepted by doctors, nurses, patients and, 
of course, the hospital administration itself.  
The participants of the discussion groups represented the three major departments of this hos-
pital: internal medicine, geriatrics and surgery. The group discussions revealed five areas suit-
able for intervention:  
 Knowledge of pharmacology  
 Aspects of professional responsibility 
 Time management  
 Environmental factors  
 Non-drug strategies for dealing with hospital-associated sleeping problems.  
                                               
 
3 Researchers who performed field work included: Inken Arnold, Anna Kaspar-Deußen, Stephanie Heinemann (SH), Laura Heyden, 





In a following step, these researchers (SH, MvM) summarized the results from the group dis-
cussions and prepared intervention suggestions based on these five areas. The members of the 
interdisciplinary research team carefully considered these ideas. Some ideas from the group 
discussions, such as changes to the sleep environment (e.g. different beds, dimmable lighting, 
more single rooms) were deemed too difficult or too expensive to put into practice. Promising 
targets for an intervention were identified as: increasing knowledge and awareness of nurses 
and physicians about pharmacology (e.g. by providing information about appropriate prescribing 
for the elderly), explicitly communicating an inter-professional strategy (e.g. to reduce ad-hoc 
nighttime decision-making) and implementing non-drug strategies to induce sleep (e.g. ear 
plugs, eye masks, herbal tea).  
The researchers from the Department of General Practice then presented these ideas to an 
interdisciplinary and multi-professional team from the hospital (physicians, nursing director, 
managing director, chief of staff, head physician of the geriatric department, quality management 
director) at a large project meeting. The goal of this meeting was to weigh the practicability of 
these suggestions and come to a consensus about the basic intervention strategy (5.2) and the 
components of the intervention itself (5.3 – 5.11).  
 Intervention strategy 
The following basic strategy for dealing with hospital-associated transient sleeping problems 
was agreed upon by all hospital stakeholders. This strategy, which consists of four parts, is the 
basis of all activities in the tailored intervention. 
Part 1: Patients who normally sleep well at home should not receive sleep-inducing drugs 
in their first night in the hospital.  
Part 2: When possible, decisions about sleep-inducing drugs (which drug and which dosage) 
should be made during the day by the physician responsible for the patient’s treat-
ment. 
Part 3:  Alternatives to sleep-inducing drugs (ear plugs, eye masks, herbal tea) should be 
available on every ward and offered to patients when appropriate. 
Part 4: When prescribing sleep-inducing drugs: avoid benzodiazepines when possible due to 
the risk of falls and next-day drowsiness. 
 The components of the Sleep-friendly Hospital Initiative 
On the basis of the results summarized in chapter 4 of this thesis, we created a complex inter-
vention for reducing sleep-inducing drugs in the hospital setting, consisting of several compo-
nents (Box 1). We named the intervention the “Sleep-friendly Hospital Initiative” [in German 
“Schlaffreundliches Krankenhaus”] to make clear that the hospital will make every attempt to 




Box 1. Components of the Sleep-friendly Hospital Initiative. 
Problem Strategy Implementation 
High rate of sleep-inducing drugs, 
especially potentially inadequate 
medications for older patients 
(Paper 2) 
Find a consensus about the appropri-
ate prescription of sleep-inducing 
drugs (incl. dosage) and make it avail-
able to all employees  
 Prescription assistance 
positive list (Fig. 1) 
 SOP (Fig. 2 & Fig. 3) 
 Staff training 
Differences between hospital doc-
tors and nurses 
(Paper 3, Paper 4) 
Create and implement an action strat-
egy where the responsibilities of doc-
tors and nurses are clear 
 SOP (Fig. 2 & Fig. 3) 
 Staff training 
Lack of knowledge about un-
wanted drug effects 
(Paper 3, Paper 4) 
Compile and communicate information 
about common unwanted effects of 
sleep-inducing drugs 
 Poster “Why should you 
avoid using sleep-
inducing drugs” (Fig. 4) 
 Staff training 
Professional stress and uncer-
tainty in the night 
(Paper 5) 
Avoid (when possible) stressful, ad 
hoc situations during the night shift by 
taking a short sleep history at admis-
sion 
 SOP (Fig. 2 & Fig. 3) 
 Staff training 
Lack of non-drug alternatives to 
sleep-inducing drugs 
(Paper 5) 
Communicate available non-drug alter-
natives (e.g. ear plugs, eye masks, 
herbal tea) and strategies 
 SOP (Fig. 2 & Fig. 3) 
 Staff training 
 Alternatives available on 
every ward 
Patients demand for sleep-induc-
ing drugs 
(Paper 5, Paper 6) 
Provide information for patients about 
getting to sleep in the hospital setting 
without sleep-inducing drugs 
 Homepage (Fig. 5) 
 Poster campaign (Fig. 6) 
 
 Backbone of the intervention: brief sleep history and action strategy 
We knew from Paper 2, that older patients often received a sleep-inducing drug at least once 
during their hospital stay – often a potentially inadequate medication (PIM). Interviews with 
nurses (Paper 5) and with doctors (Weiß et al. [17]) revealed that some doctors and nurses felt 
uncomfortable with the way sleep problems were handled in the hospital but nearly all profes-
sionals appreciated that the current practice ensured a smooth running of the hospital especially 
in the night with limited personnel. Any interventions in this situation would be treated with great 
skepticism, accompanied by the fear that changes will increase workload. Especially nurses 
expressed this fear in the participatory discussion groups—directly or indirectly—because they 
often felt left alone when dealing with patients’ sleeping problems during the night. 
Considering these attitudes, experiences and fears, we built the intervention around a very sim-
ple question about the patient’s sleep history and a clear action strategy (Figure 1). The doctor 
who admits the patient should ask: “How do you normally sleep at home?” If the patient responds 
with “I usually sleep well at home,” then the patient should only be offered non-drug strategies 





Figure 1. Hospital doctors’ prescription assistance (translation SH). 
If the patient responds to the question with “I have trouble sleeping at home” then the doctor 
should make an order in the patient’s chart, explaining how the night nurse should respond in 
the event that the patient complains about not being able to sleep, e.g. with a p.r.n. (pro re nata; 
as needed) prescription. The thinking behind this strategy is that the ward doctor is most familiar 
with the patient, his/her health history, current symptoms and treatments. A p.r.n. prescription in 
the patient’s chart (e.g. baldrian, mirtazapine, melperone or low-dose zolpidem) should ease 




clear to both doctors and nurses. Also, the prescription assistance (Figure 1) gives clear recom-
mendations of drugs which are deemed appropriate for older adults according to the PRISCUS 
list [9]. 
If the patient responds to the question with “I take sleep-inducing medications nightly,” the ward 
doctor should weigh the pros and cons of keeping or changing this medication in light of the 
current treatments and make a clear order in the patient’s chart. It is important to consider the 
patient’s entire situation and recognize that an abrupt change may cause withdrawal symptoms 
[32]. 
 Standard operating procedure for newly admitted patients 
The results from Paper 5, Weiß et al. [17] and the participatory group discussions showed that 
both nurses and doctors missed a clear communication of responsibilities. Therefore, we devel-
oped a first proposal for the handling of sleep-inducing drugs, especially for newly admitted 
patients. This proposal aimed to clarify responsibilities between doctors and nurses, offer non-
drug options for patients with sleeping problems and help doctors to prescribe adequate sleep-
inducing drugs, if necessary, including the appropriate dosage for older persons. This proposal 
was first presented to senior physicians and, after a further revision, was discussed in the re-
spective team meetings of the ward physicians. After a final agreement with the corresponding 
persons, we drew up the procedure as a standard operating procedure (SOP), applied the cor-
porate design and entered it into the in-house document management system, available to all 
employees. Even though the document was accessible via all hospital computers, the visibility 
of the SOP was rather low. Therefore, the research team worked together with a graphic artist 
to create a laminated pocket-sized version (Figure 2 and Figure 3) depicting the action strategy 
and prescription assistance. This pocket card was disseminated to all doctors and nurses, as 
the two most important target groups. Also, all newly hired staff received the SOP at an intro-
















 Poster depicting adverse effects of sleep-inducing drugs 
Due to the fact that the doctors and nurses in our study had difficulty weighing the risks and 
benefits of sleep-inducing drugs (Paper 3 and Paper 4), explicit information about these risks 
was needed. For the purpose, we created a poster with the title “Why should sleep-inducing 
drugs be avoided?” (Figure 4). In cooperation with the nursing administrator, the head nurse on 
each ward received a laminated poster to be prominently displayed in the nursing station, pref-
erably on or near the door of the cupboard where sleep-inducing medicines are kept. 
 




 Staff training 
At several meetings with leading doctors and nurses, we explained health risks associated with 
benzodiazepines and Z-drugs and informed them about some misconceptions we found in the 
survey data (Paper 3, Paper 4). We talked about the principles of rational pharmacotherapy (as 
little as possible, as much as necessary) and stressed the use of non-drug alternatives as a first-
line treatment for transient sleep problems. These doctors and nurses are a valuable group of 
opinion leaders within the existing hierarchy of the hospital. 
The research team offered 10-minute staff training sessions for doctors to each hospital depart-
ment on site. Two departments (internal medicine and geriatrics, ca. 20 participating doctors) 
allowed us to train their staff about the usage of the prescription assistance, the action strategy 
and the SOP. For nurses, the research team offered a 90-minute training session within the 
existing, weekly on-site continuing education format [so-called “Pflege Forum”] with a special 
focus on increasing pharmacological knowledge, explaining the alternatives to sleep-inducing 
drugs and understanding and using the SOP. The goal was to empower the nurses to find ways 
to implement non-pharmacological alternatives in the everyday routine of the ward, as some of 
them had suggested in Paper 5. Additional staff training was provided by members of the re-
search team (SH, KS, VW, MvM) to nursing students in a 120-minute seminar focused around 
the activity of daily life “being awake and sleeping”. 
 Alternatives available on every ward 
In the SOP and the staff training, non-drug sleep aids (Paper 5) are the recommended first line 
treatment of transient, hospital-associated sleeping problems. Ear plugs were available prior to 
the intervention, but through the work of the project, eye masks and sleep-inducing herbal tea 
were added to the list of materials which can be regularly ordered through the hospital procure-
ment office. Especially key to accomplishing this goal was the support of the head nurses on 






To avoid or interrupt a negative learning process that may carry over after discharge (Paper 6), 
we informed patients about hospital-associated sleeping problems with a project homepage. 
The website (www.schlaffreundliches-krankenhaus.de) provides information about hospital-as-
sociated sleeping problems, practical tips for sleeping better (Fig. 5) in the hospital environment 
and basic information about the project. 
 
Figure 5. Screen shot of the Sleep-friendly Hospital Initiative homepage (English version avail-
able in the Appendix). 
 
 Poster campaign 
We developed two posters (Figure 6) together with a marketing company, with the aim of in-
creasing awareness about the non-drug treatment of sleeping problems during hospitalization. 
The results from Paper 5, Paper 6, Weiß et al. [17] and the participatory group discussions were 
decisive for the development process and the ‘message’ of the posters. The research staff or-




ter installed the posters on each ward (26 posters in total) in close consultation with the respec-
tive staff nurse, at places where the target groups, i.e. nurses, patients and doctors spend ex-
tended amounts of time, e.g. next to the nurse station. 
  
Figure 6. Posters, highlighting alternatives to sleep-inducing drugs, which were hung on every 
hospital ward (translation SH). 
 
 
 Other measures 
In addition to the above-mentioned intervention activities, we also reported our results at multi-
professional hospital gatherings and through the employee magazine and the regional newspa-
per. The purpose of these activities was to keep the project visible and keep lines of communi-






In this final chapter, I will discuss our intervention strategy in comparison to other such interven-
tions (6.1), the transferability of the Sleep-friendly Hospital Initiative to other settings (6.2) and 
the strengths and limitations of my (our) work (6.3). I will follow this discussion with a personal 
reflection about my thesis project (6.4) and conclude by explaining the next steps of our research 
project (6.5). 
 Sleep-friendly Hospital Initiative compared to similar programs 
It is necessary to emphasize that we were not the first who started an intervention with the aim 
to reduce the inappropriate use of sleep-inducing drugs in hospitals. In a recently-published 
review, Soong et al. give an overview of thirteen intervention projects for inpatients with the goal 
of promoting sleep while reducing the amount of inpatients who receive a sedative-hypnotic drug 
for the first time [33]. Therefore, I will present some lessons learned from other projects and 
thereby put our results and the developed components of the Sleep-friendly Hospital Initiative 
into perspective. 
Creating a positive sleep environment for inpatients has been the focus of several interventions 
in hospitals. For example, Bartick et al. describe a program in the UK to decrease noise and 
nursing care interruptions for a period of 8 hours, called the “Somerville Protocol” [34]. Chung 
et al. developed a program of sleep-hygiene education for professionals and patients in South 
Korea with the goal of sleeping-pill reduction for hospitalized patients (the i-sleep program) [35]. 
In both of these examples, the focus on sleep hygiene was implemented through interventions 
that targeted (mainly) professionals.  
Many projects trust in the effect of interventions that educate the prescribers [33]. Education, 
especially verbal information, is a common component of intervention strategies to reduce sleep-
inducing drug prescriptions. For example, Del Giorno et al. [36] provided, besides other, educa-
tional sessions among medical and nursing staff in several Swiss hospitals and promoted some 
key messages on sleep hygiene or alternatives to sleeping pills. They also distributed printed 
pocket-forms and electronic versions of internal guidelines on benzodiazepine prescriptions. 
Two interventions in Australian and Swedish nursing homes also comprised educational strate-
gies, implemented especially by pharmacists with information on drug use, management of chal-
lenging behavior in sleep disturbance and communication skills [37, 38].  
In addition to education, a further clinician-based strategy is the review and evaluation of pre-
scriptions by pharmacists in order to optimize the use of sedative/hypnotic drugs. Badr et al. [39] 
report an intervention whereby pharmacy residents evaluated newly prescribed drugs and rec-




prescribing data of the own hospital(s) to produce audits of prescribed medicines, benchmarked 
against other hospitals or own targets [36, 37]. The presentation of such data by persons outside 
the hospital to inform doctors and nurses of inappropriate prescribing in their hospital, may cause 
participants to feel uncomfortable, as Batty et al. observed in their intervention in England and 
Wales [40]. Soong et al. come to the conclusion that education alone is unlikely to produce 
behavior change but that interventions should combine education with other components to cre-
ate an effective multifaceted intervention [33]. 
We incorporated many of these strategies into the Sleep-friendly Hospital Initiative. For example, 
we gave feedback in the form of prescription benchmarking (data collected in Paper 2) to key 
opinion leaders. We organized changes such as a hospital-wide policy of conservative treatment 
of sleeping problems paired with the availability of eye masks, ear plugs and herbal tea on every 
ward. This strategy was visualized in the hospital-wide poster campaign. We trained doctors, 
nurses and nursing students to use the decision aids in pocket format. We created a project 
homepage with additional sleep hygiene information for patients.  
 The transferability of the Sleep-friendly Hospital Initiative 
The Sleep-friendly Hospital Initiative met great approval among the hospital employees and we 
expect positive outcomes in our final evaluation of the project in 2020. Therefore, I would like to 
discuss the idea of transferring this project to other settings. It may seem like we could take the 
components introduced in Chapter 5 and easily transfer them to other hospital settings. How-
ever, our experience showed that the combination of primary data collection and participatory 
intervention development brought the topic of unnecessary usage of sleep-inducing drugs onto 
the hospital agenda and was one of the most important components that made this project pos-
sible and the intervention successful. Not only did these steps require several years, it is open 
to discussion whether this preliminary data collection and interpretation phase of the project is 
indeed part of the intervention itself. If so, the export of the Sleep-friendly Hospital Initiative 
instruments into similar hospital settings would not be effective in reducing the prescription of 
sleep-inducing drugs and increasing non-drug treatment of sleeping problems without prior data 
collection in each new hospital. 
It may be possible, however, to shorten this phase and ‘simulate’ the stage of data collection by 
presenting data from our project. However, the participatory development of an intervention and 
the regular involvement of opinion leaders seems to be vital for the success of the intervention—
especially since it addresses a problem that does not stand at the top of most hospitals’ agen-
das. Regarding data collection, I believe that it is necessary to measure relevant endpoints be-
fore and after the intervention. First, knowing the amount of sleep-inducing drugs being pre-




the measurement and communication of potentially inadequate medications for elderly in the 
form of benchmarking across departments was a large motivator for change among the stake-
holders in the hospital under study. Due to the experiences gained over the course of this pro-
ject, we have been able to develop a methodology for efficiently measuring sleep-inducing pre-
scriptions and relevant co-morbidities. Second, short surveys of the hospital staff are, in my 
opinion, also necessary both as a relatively cost-effective way to attract attention to the problem 
before the intervention starts as well as to measure any changes in the attitudes and perceptions 
of hospital personnel over time.  
In short, a hospital must not completely re-do the entire Sleeping Pills Project in order to imple-
ment the Sleep-friendly Hospital Initiative, but it should be willing to fund this kind of basic data 
collection in order to track both the problem and the results. Any intervention to improve the 
quality of care in a hospital requires an investment. In this case, the data collection and analysis 
itself is time and resource-consuming, however the intervention components and materials 
(posters, pocket cards, homepage, training sessions) are not. 
 Strengths and limitations 
The project, which started with an investigation of “hypnotics and sedatives at the interface be-
tween primary and hospital care” (Paper 1) has grown and developed into a large, interdiscipli-
nary, multi-professional research endeavor. Mixed-method research was necessary to better 
understand the reasons for the inappropriately high usage of sleep-inducing drugs, both in the 
hospital as well as in general practice. During the course of the project, previous ideas were 
discarded and new research questions were formulated. For example, we realized that the in-
terface between these levels of care is unproblematic from a professional point of view. There 
is little to no communication about sleep-inducing drugs either personally (on the telephone) or 
via discharge letter between these levels of care. Any efforts to get hospital doctors and general 
practitioners to meet and talk about sleep-inducing drugs (as originally described in the grant 
proposal; Paper 1) would have been an inefficient usage of time and resources. Rather, the 
context and problems with these drugs in the hospital proved to be much different than in general 
practices, as explained in the work of Weiß et al. [17].  
Subsequently, the project was split up into two separate areas: primary care and hospital care. 
Some colleagues studied the problematic usage of out-of-pocket prescriptions for benzodiaze-
pines and Z-drugs for publically-insured patients [41, 42]. The lessons learned from interviews 
with general practitioners about the prescription of sleep-inducing drugs was used to create and 
implement a multi-professional workshop during the annual continuing education event of the 
Göttingen Department of General Practice as well as a community outreach event during the bi-




A striking feature of our project is the close co-operation between health services researchers 
of our team and the regional general hospital where the project took place. We had nearly un-
limited access to investigate hospital prescription data (“chart reviews”, see Paper 2) as well as 
the attitudes and experiences of doctors, nurses and patients concerning sleep-inducing drugs 
in the hospital setting (Papers 3 – 6). Consequently, we based the components of Sleep-friendly 
Hospital Initiative upon intimate knowledge of the handling of sleep-inducing drugs in the hospi-
tal under study and the attitudes of the actors involved. Thus, we were able to explain current 
professional practice, define reasons for resisting new practices and then to offer a multi-fac-
eted, tailored intervention (23) to reduce inappropriate usage of sleep-inducing drugs. This inti-
mate knowledge gave us credibility and acceptance among the staff and hospital management 
so that we could frankly discuss needed changes within the organizational framework of a hos-
pital where sleep problems were not especially high on the agenda until we introduced the 
Sleep-friendly Hospital Initiative.  
Vice versa, we became aware that the main barrier to the project in all of its facets (development, 
implementation and evaluation) was the attitude of many hospital doctors and nurses. Hospital-
associated sleeping problems did not have a high priority for most of them and did not rank high 
on the hospital agenda. As a result, the recruitment of participants for surveys, interviews, dis-
cussion groups and staff training measures was challenging. Personal relationships between 
three members of the research team and the doctors and nurses on staff were instrumental for 
us to gain knowledge about the reasons for and solutions to the over-use of sleep-inducing 
drugs. 
 Personal reflection 
The field work portion of the project was very extensive (Papers 2-6), including multiple phases 
of data collection and analysis over a period of more than three years, conducted by multiple 
researchers under the supervision of Prof. Wolfgang Himmel, Prof. Eva Hummers and Prof. 
Roland Nau. I did not do it alone and it would be grossly unfair to the team of hard-working 
individuals involved to pretend that I did. Each person’s work contributed to understanding one 
more piece of the puzzle. This thesis synthesizes this large base of empirical work to understand 
the problem and create an intervention, which is the first step of the MRC framework [21, 22].  
One particular challenge for me lay in the analysis of data about Z-drugs from the professional 
perspective (Paper 4). Due to the large number of “unable to judge” answers, it was impossible 
to perform the same kind of analyses with the Z-drugs data as with the data about benzodiaze-
pines (Paper 3). It soon became clear that “unable to judge” is not the same as “missing” and 
that this data is an important piece for understanding the overall puzzle of professional behavior. 




reading in the literature about clinical decision-making as well as discussions with my advisor 
and other colleagues to finally come up with and execute the idea for Paper 4.  
The intervention activities of the project were concentrated solely in the hospital setting, which 
have been presented in the previous chapters of this thesis. The challenge of my work was to 
seek a well-rounded understanding of a complex problem, keep lines of communication open 
between research and practice, identify the keys to changing unwanted behaviors, take context 
and motivation of all actors into account, synthesize all of this information into a manageable, 
practical, cost-effective intervention strategy and work together with all partners to put this strat-
egy into practice. This has been quite a challenge for me personally and a chance to grow and 
expand upon both my research and interpersonal skills which are required for a career in health 
services research.  
Looking back upon the entire project, one of the largest limitations of our research is the fact 
that we collected data solely in one hospital. Concentrating the data collection on a single hos-
pital made it possible to tailor the intervention precisely to context of this hospital, but – at the 
same time – minimizes the transferability of the research results and the intervention to other 
locations. Following the evaluation of the Sleep-friendly Hospital Initiative, the next step (as 
mentioned above) is to test this intervention strategy in other hospitals, refine the intervention 
strategy and ultimately formulate recommendations and materials for reducing the prescription 
of sleep-inducing drugs in hospitals across Germany and beyond. 
 Further research 
In summary, this thesis looked at a common clinical practice—prescribing/dispensing sleep-in-
ducing drugs for hospital-associated sleeping problems—from multiple perspectives and 
through the eyes of several different disciplines. The focus of this “health services drug research” 
is on collecting real world data to understand a real world practice and using this understanding 
to develop an effective strategy to positively change a real world problem. Health services drug 
research combines multiple perspectives (doctors, nurses, patients and hospital administrators), 
multiple data sources (prescription data, surveys, interviews, discussion groups) and multiple 
medical and health science disciplines (sleep medicine, geriatrics, internal medicine, surgical 
specialties, nursing, sociology, public health) at multiple levels (patient, professional, organiza-
tional) to understand how drugs are used in everyday practice and to make recommendations 
for improvements. 
Where do we go from here? The next step in the MRC framework [21, 22] is to evaluate the 
project by measuring the success of the intervention. This evaluation will include a professional 




sleep-inducing drugs and treatment of sleep problems. In addition, patient charts will be evalu-
ated to capture any changes in prescription frequency and/or drug appropriateness. Following 
this evaluation phase, the last step in the MRC framework is to create a randomized controlled 
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 Abstract in German 
Hintergrund. Viele ältere Patienten können in der ungewohnten Krankenhausumgebung 
schlecht ein- oder durchschlafen. Trotz bekannter Nebenwirkungen erhalten sie häufig schlaf-
fördernde Medikamente, z.B. Benzodiazepine oder sog. Z-Substanzen. 
Ziele. Eine passgenaue Intervention sollte zu einem geringeren, vor allem rationaleren Einsatz 
schlaffördernder Medikamente führen. Als Vorbereitung und ersten Schritt einer solchen Inter-
vention empfiehlt das Medical Research Council (MRC) in seinem Aktionsplan zur Entwicklung 
und Evaluation komplexer Interventionen im Gesundheitsbereich eine gründliche Exploration 
des Problems aus verschiedenen Perspektiven. Ziel dieser Arbeit war es daher, das Ausmaß 
schlaffördernder Medikamente im Krankenhaus, den Bedarf von Patienten und die Erfahrun-
gen des ärztlichen und pflegerischen Personals zu erheben.  
Methode. In einem Mixed-Methods-Ansatz wurden Daten zur Verordnung von schlaffördern-
den Medikamenten in einem Krankenhaus der Regelversorgung sowie die Sichtweise und Er-
fahrungen der Ärzte, Pflegenden und Patienten erhoben und verglichen. Zum Einsatz kamen 
quantitative Verfahren (z. B. Analyse von Verordnungsdaten, standardisierte Befragungen) 
und qualitative Methoden (z. B. Interviews).  
Ergebnisse. Die in dieser kumulativen Doktorarbeit eingebundenen sechs Publikationen kom-
men zu folgenden Ergebnissen: die Gabe potential inadäquater Medikamente (PIM) zur 
Schlafförderung im Krankenhaus ist häufig; ca. 30% der älteren Patienten haben mindestens 
einmal ein PIM erhalten. Ärzte und Pflegende schätzten die Wirkung und Nebenwirkungen von 
schlaffördernden Medikamente unterschiedlich ein und haben insbesondere bei Z-Substanzen 
erhebliche Wissenslücken. Pflegende berichteten über fordernde Patienten, Stress in der 
Nachtschicht und Barrieren zur Anwendung von nicht-medikamentöse Maßnahmen bei Schlaf-
problemen. Fast jeder zweite ältere Patient erinnerte sich daran, zumindest einmal während 
des Krankenhausaufenthaltes ein schlafförderndes Medikament erhalten zu haben. Etwa ein 
Drittel dieser Patienten könnte sich eine Weitereinnahme dieser Medikamente bei ähnlichen 
Problemen zu Hause gut vorstellen.  
Diskussion. Die Ergebnisse belegen das Ausmaß des Problems und Gründe hierfür, wie z. 
B. Patientenerwartungen, beruflicher Stress während der Nachtschichten, Mangel an Alterna-
tiven und mangelndes pharmakologisches Wissen. Die Erörterung dieser Ergebnisse z.B. in 
Diskussionsgruppen legten u. a. folgende Maßnahmen für eine Initiative „Schlaffreundliches 
Krankenhaus“ nahe: eine standardisierte, interdisziplinäre Schlafanamnese bei Krankenhaus-
aufname, Vorhalten von Ohrenstöpseln, Schlafmasken, Kräutertees etc. auf Station, eine Pos-
terkampagne für Patienten und gezielte Fortbildungen für Mitarbeiter. Der nächste Schritt im 
MRC-Aktionsplan ist die Evaluation der Interventionsmaßnahmen sowie die Erbprobung der 




 Abstract in English 
Background. In spite of well-known adverse effects, sleep-inducing drugs, such as benzodi-
azepines and Z-drugs, are frequently prescribed for patients who have trouble sleeping in the 
unfamiliar environment of a hospital.  
Aims. A tailored intervention should lead to a reduced and more appropriate use of sleep-
inducing drugs. To prepare such an intervention, the Medical Research Council (MRC) recom-
mends gathering the best available evidence as the first step of its framework for designing 
and evaluating complex interventions. The goal of this thesis is to collect data from multiple 
perspectives to better understand the extent of sleep-inducing drug use in the hospital, the 
needs and experiences of patients and the perceptions and experiences of doctors and nurses. 
Methods. In a mixed-methods approach, data was collected about the prescription of sleep-
inducing drugs in a regional general hospital as well as about the perceptions and experiences 
of doctors, nurses and patients. We used quantitative methods (e.g. chart reviews, standard-
ized surveys) and qualitative methods (e.g. interviews) to gather a wide base of evidence about 
the use of sleep-inducing drugs in the hospital setting. 
Results. The results of six published articles as basis for this cumulative PhD thesis are as 
follows: the prescription of potentially inappropriate medications (PIM) to induce sleep in hos-
pital patients is a common practice; nearly 30% of older patients received at least one PIM 
during their hospital stay. Doctors and nurses have differing perceptions of the effects and side 
effects of sleep-inducing drugs and lack – especially with regards to Z-drugs – basic pharma-
cological knowledge about these drugs. Nurses report several factors that increase the inap-
propriate use of sleep-inducing drugs: patient demand, professional stress and uncertainty in 
the night, and barriers to the use of non-drug alternatives. Nearly 50% of all older hospital 
patients could remember receiving a sleep-inducing drug at least once during their hospital 
stay and one-third of these patients wished to continue taking these drugs to induce sleep after 
discharge.  
Discussion. These articles of the cumulative thesis document the extent of – and the reasons 
for – the problems with sleep-inducing drug use in the hospital setting. The discussion of these 
results with representatives from all hospital departments and professions stimulated several 
measures for a Sleep-friendly Hospital Initiative: this complex intervention included a stand-
ardized, interprofessional short sleep history at hospital admission, the provision of non-drug 
alternatives such as sleeping masks, herbal tea and ear plugs, a poster campaign for patients 
and continuing education courses for hospital employees. The next steps, according to the 
MRC framework, should be a thorough evaluation of the intervention and to test the effective-
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Translation of the project homepage “Gesund schlafen” (“Healthy sleep”), Figure 5. 
 
Healthy Sleep 
What can we do, what can you do – what alternatives are there? 
Sleeping problems in the first night: No cause for worry! 
It is absolutely normal to have trouble sleeping in a strange environment. This natural 'standby 
mode' prepares us to flee if necessary when sleeping in an uncommon place. Therefore, you 
shouldn’t worry if you can’t immediately sleep well in the hospital. 
Avoid long sleeping periods during the day 
Try to stay awake as much as possible and avoid long periods of resting in bed (e.g. due to 
boredom). If possible, move around as much as you can during the day and eat your meals 
sitting at a table, not in bed. 
Familiar routines can help 
Many people routinely do certain things before going to bed at home: e.g. drinking a cup of 
tea, listening to a book on tape, etc. Try – as much as possible – to keep up your bedtime 
routine in the hospital. 
Ear plugs and sleeping masks 
Many patients feel disturbed by the unfamiliar sounds in the hospital when trying to sleep. Ear 
plugs are a tested and proven solution – without any unwanted side effects. If you feel dis-
turbed by the lighting in your hospital room, a sleeping mask may help. Ask at the nurses’ 
station for these articles. 
Hypnotic drugs only as a last resort 
By severe sleeping problems, sleep-inducing hypnotic drugs are prescribed for a short period 
of time. These drugs are very powerful. The risk of unwanted side effects should not be under-
estimated. That is why such drugs are only prescribed – after carefully weighing the risks and 
benefits – as a last resort. 
